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(54)Title: A PAVING ASSEMBLY 




(57) Abstract 

A paving assembly (1) comprises a plurality of paving elements (2) interconnected by a reinforcing and interconnecting 
mesh (5) of plastics material. Adjacent paving elements (2) are joined by frangible links (15) which assist in spacing the elements 
(2) to define interstices (9) to receive bedding sand. The links (15) hyve fault line (16) along which the links (15) may be broken to 
accomodate articulation between adjacent paving elements (2), on fitting. A mechanical interlock is formed when the paving is in 
place and the faces of the link posts (15) re-engage. In some cases a paving assembly (100) may comprise paving elements (101) 
which do not have a joining mesh. 
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"A paving assembly " 

The invention relates to paving, including any surface 
covering of any suitable material such as brick, concrete 
or the like. 

In one type of paving system which is widely used, large 
5 preformed paving slabs are laid side by side to pave an 
area. The advantage of such large slabs is that a regular 
shaped area may be paved relatively quickly. There are 
also considerable disadvantages, however, as there are 
difficulties in handling and laying the slabs because of 
10 their size and weight. Further, the slabs are generally 
relatively easily damaged and broken. 

In a second type of paving system, a large number of small 
paving bricks or tiles are laid to fill an area and while 
such tiles are much lighter, easy to handle, and less 
15 likely to break than large paving slabs, the time taken to 
lay a particular area with such small tiles is generally 
much greater than with larger slabs. 

This invention is directed towards providing a new paving 
system which will overcome the disadvantages with known 
20 paving systems. 

According to the invention there is provided a paving 
assembly for paving an area comprising :- 

a plurality of paving elements, each element having an 
upper face, a lower face and sidewall means extending 
25 between the upper and lower faces; and 

a joining mesh extending between at least groups of 
adjacent paving elements; 
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the joining mesh extending between the elements 
intermediate the upper and lower faces thereof. 

In a preferred embodiment of the invention the assembly 
includes frangible link means between adjacent paving 
5 elements . Preferably, the link means is integrally formed 
with the paving elements. Preferably, the link means 
includes fault means along which the link means may be 
broken . 

In one embodiment of the invention the sidewall means 
10 includes an inwardly converging lower sidewall portion for 
bedding in a paving-receiving bed. 

Preferably, the sidewall means includes an upper portion 
adjacent to the upper face of the paving element. 

in one embodiment the upper sidewall portion diverges 
15 outwardly from the upper face of the paving element. 

In one arrangement the joining mesh is located 
substantially at a transition between the upper and lower 
portions of the sidewall means . 

Preferably, the joining mesh comprises a plurality of 
20 intersecting longitudinal and transverse joining mesh 
elements. Ideally, the joining mesh is at least partially 
flexible to permit restricted relative movement between 
the paving elements during paving. Typically, the joining 
mesh is of a plastics material. 

25 Preferably, the paving elements are of a settable, 
typically cementitious , material. 

in one arrangement each paving element is substantially 
rectilinear in transverse cross-section. 
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The invention also provides a method of forming a paving 
assembly of the invention, the method comprising the steps 
of 

filling a mould box with a mould-forming material; 

5 inserting a first former tool into the mould- forming 

material to form a grid of lower paving element shapes ; 

laying a joining mesh across the lower paving element 
grid; 

pouring settable material into the grid to a level 
10 above the joining mesh; 

prior to setting, inserting a second former tool into 
the settable material to form the upper portion of the 
paving elements; and 

when set, discharging the paving assembly thus formed 
15 from the mould box. 

Preferably mould-forming material comprises sand. 

In another aspect the invention provides a method of 
forming a paving assembly of the invention, the method 
comprising the steps of :- 

20 moulding a first lower part of a plurality of paving 

elements in a mould; 

laying a joining mesh at least between adjacent paving 
elements ; and 



BNS0OCID:<WO 9307339A1> 



PCT/IE92/00014 

WO 93/07339 



- 4 - 

moulding a second upper part of the paving elements 
over the joining means and the lower part of the paving 
elements to form, when set, a paving assembly 
comprising a plurality of paving elements 
5 interconnected by joining mesh. 

The invention also provides a paving assembly whenever 
formed by the method of the invention. 

According to another aspect the invention provides a 
paving assembly for paving an area comprising: - 

10 a plurality of paving elements; and 

frangible link means between adjacent paving 
elements . 

In one embodiment of the invention the link means is 
integrally formed with the paving elements. 

15 Preferably the link means includes fault means along which 
the link means may be broken. 

In one arrangement the paving elements are of a settable 
material. Preferably, the paving elements are of a 
cementitious material. In one case, each paving element 
20 is substantially rectilinear in transverse cross-section. 

The invention also provides one or a plurality of paving 
elements of the assembly. 

The invention will be more clearly understood from the 
following description thereof given by way of example only 
25 with reference to the accompanying drawings in which :- 
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15 



20 



Fig. 1 is a perspective view of part of one paving 
assembly according to the invention; 

Fig. 2 is a perspective view of one paving element of 
the paving assembly of Fig. 1; 

Fig. 3 is a side view of a detail of the paving 
assembly; 

Fig. 4 is a plan view of the detail of Fig. 3; 

Figs 5 to 8 are plan views illustrating typical 
layouts of paving according to the invention; 

Fig. 9 is a cross-sectional view illustrating one 
method of forming the paving assembly of Figs. 1 to 4 ; 

Figs. 10 to 14 are side cross sectional views of 
another method of forming a paving assembly according 
to the invention; 

Figs. 15 to 19 are side cross-sectional views of some 
typical paving elements of paving assemblies; 

Fig. 20 is a perspective view of part of another paving 
assembly according to the invention; 

Fig. 21 is a side view of the assembly of Fig. 20; 

Fig. 22 is a plan view of the assembly of Fig. 20; 

Figs. 23 to 25 are respectively perspective, side and 
plan vies of part of a further paving assembly; 

Fig . 26 is a plan view of part of another paving 
assembly; 
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Fig. 27 is a perspective view of another paving 
assembly; 

Fig. 28 is a perspective view of one paving element of 
the assembly of Fig. 27; and 

5 Fig. 29 is a perspective view of a detail of the paving 

assembly of Fig. 27. 

Referring to the drawings and initially to Figs. 1 to 4 
thereof, there is illustrated portion of a paving assembly 
according to the invention and indicated generally by the 

10 reference numeral 1. The paving assembly 1 comprises at 
least two, and in this case a plurality of, paving 
elements 2 which are interconnected by a joining means. 
In this case the joining means comprises a reinforcing and 
interconnecting mesh 5 of plastics material extending 

15 between at least groups . of adjacent paving elements 2 of 
the paving assembly 1 . 

Each paving element 2 has an upper thread face 6, a lower 
bedding-in face 7 and sidewall means extending between the 
faces 6,7. 



20 



In this case each of the paving elements 2 includes a 
lower inwardly converging sidewall portion 8 for bedding 
in a paving receiving bed of sand or the like which fills 
interstices 9 between adjacent paving elements 2 in use. 
An upper sidewall portion 10 of each paving element 2 
25 converges inwardly and upwardly to define receiving areas 
11 between adjacent paving elements which are filled with 
sand which travels up through the interstices 9 . 

Referring particularly to Figs. 3 and 4 adjacent paving 
elements 2 are joined, when moulded, by frangible links or 
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webs 15 which assist in spacing the paving elements 2 
apart to define the interstices for receiving bedding sand 
or the like. The links 15 may be formed with a vertically 
extending fault line(s) 16 along which the links 15 may be 
5 cracked to allow for articulation between adjacent paving 
elements 2, on fitting. The links 15 act as a true 
mechanical interlock because, when fitted, the parts of 
the links 15 attached to the paving elements 2 
interengage. The links 15 allow individual paving 
10 elements to be separated while preventing undesirable 
backlash following manufacture. 

The mesh material 5 is sufficiently rigid to allow the 
paving elements 2 to be adequately supported during 
transport and storage and on laying on a paving bed, but 

15 sufficiently flexible to permit a restricted amount of 
relative movement between adjacent paving elements 2 as 
may, in some cases, be required by the contour of the area 
to be covered by the paving system. Further, the material 
of the mesh is sufficiently ductile to facilitate 

20 stretching to accommodate any subsidence or earth 
movement . 

The paving assembly 1 is laid in a generally conventional 
manner by laying a paving bed of sand, and laying the 
paving assembly 1 of the invention comprising the 

25 plurality of paving elements 2 joined together by a mesh 
material onto the bed. When the paving elements 2 are in 
the desired position, the gaps 11 between the upper 
exposed edges of the paving elements 2 may, if necessary, 
be filled with mortar or the like to give a pleasing 

30 aesthetic finish to the paved area and to form an 
additional interlock between the paving elements . 

Using the paving system of the invention an area may be 
speedily laid with paving, particularly in cases where 
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25 



30 



Intricate designs are required. Because of the relatively 
small unit size of the paving elements and the reinforcing 
properties provided by the interconnecting mesh, the 
paving system of the invention has high strength, in use. 
Further, for a given area it is anticipated that a paving 
assembly of the invention would be considerably lighter 
than large slabs and, consequently, substantially less 
concrete is required. Because of the relatively small 
unit size of paving elements which are interconnected the 
paving assembly of the invention is not prone to damage 
either in handling or in use. 



Some complex and intricate patterns which may be formed by 
using the paving assemblies of the invention are 
illustrated in Figs. 5 to 8 . It will, of course, be 
15 appreciated that these are only illustrative examples from 
the practically unlimited range that would be available by 
providing paving assemblies comprising suitably sized and 
shaped paving elements . 



Referring particularly to Fig. 9 to form the paving 
assembly 1 according to the invention typically a paving 
forming material such as concrete is first poured into a 
lower mould part 17 having a plurality of paving element 
forming regions 18. While the concrete is still wet, 
joining means in the form of mesh material 5 is laid over 
the top of the concrete in the lower mould part 17 to 
extend between adjacent mould elements 18. A second mould 
part 19 is then placed in position above the first mould 
part 17. Concrete is poured into the second mould part 19 
and extends throughout the mesh 5 and onto the exposed 
surface of the lower paving element part in the lower 
mould part 17. When the paving forming material has set 
the upper mould part 19 is released and the first lower 
mould part 17 is also released, leaving a plurality of 
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paving elements 2 which are interconnected by the joining 
mesh material 5 extending therebetween . 

Referring to Figs. 10 to 14, a paving assembly may also be 
produced using a mould box 20, a first former tool 21 and 
5 a second former tool 22. The mould box 20 is first loaded 
with a bed 23 of sand into which the first former tool 21 
is inserted to form a desired plurality of paving element 
recesses 25. A mesh 5 of plastics or the like material is 
laid on top of the recesses 25 as illustrated in Fig. 11. 

10 Concrete is then poured into the recesses 25 up to a level 
above the mesh 5. While the concrete is still wet the 
second former tool 22 is pushed into the top of the 
concrete to form a plurality of interconnected paving 
elements 2. When set, the paving assembly may be readily 

15 removed from the mould box 20 by, for example, tipping 
over the box. The sand 23 may be re-used and may, , if 
desired, be treated to speed up the moulding process. For 
example, the sand may be heated and/or may contain a 
release agent. Because of the flexibility between the 

20 paving elements, low tolerance and accuracy are not 
essential. Consequently, sand or the like may be used as 
the mould-forming material. 

The paving assembly according to the invention offers a 
substantial reduction in material, laying and 
25 manufacturing costs of paving. 

Because an area is paved using a large number of 
relatively small interconnected paving elements which are 
produced in a form which allows them to be readily easily 
transported and dispensed, manufacturing accuracy is no 
30 longer required. This represents substantial savings in 
mould cost. There is also a substantial reduction in the 
weight of paving required to pave a particular area. 
Depending on the arrangement of individual paving elements 
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for a given area, the weight of a paving assembly 
according to the invention could be as little as 25% of 
the weight of a conventional paving. Thus, large sheets 
of paving assemblies according to the invention, for 
5 example, up to 0.5m 2 or more may be readily handled by one 
person. Because of the arrangement of paving elements, 
when they are put in place they are tamped into position 
and the bedding sand fills the interstices thus 
eliminating the need for a separate operation of filling 
10 the joints between paving elements with sand. Further, 
intricate patterns can be easily laid by an unskilled 
worker . 

Another major advantage is that the paving assemblies may 
be easily used on ground which is not level. The assembly 

15 may be arranged to follow deliberate contours such as 
gulleys etc. Because of the smaller area of the paving 
elements, they are virtually unbreakable and can be easily 
rolled up and possibly mechanically laid from a roll. 
Depending on the type of mesh material used, a desired 

20 size and shape of assembly may be readily cut simply by 
cutting the mesh between individual elements to a desired 
shape . 

While some novel methods for forming a paving assembly 
according to the invention have been described above it is 
25 envisaged that conventional moulding methods may be 
adapted for forming a paving assembly of the invention. 

Referring to Figs. 15 to 19 there is illustrated typical 
examples of different shapes of paving elements 61, 62, 
63, 64, 65 that may be used to form paving assemblies 
30 according to the invention. 



The paving element 61 has a substantially flat upper face 
70, downwardly diverging upper sidewall portions 71, and 
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lower sidewall portions 7 2 which converge downwardly 
towards a flat lower face portion 73. The element 61 is 
in this case of generally rectilinear shape when viewed in 
plan from above or below. 

5 The paving elements 62, 63, 64, 65 are similar to the 
paving element 61, the main differences relating to the 
angles of inclination or curvature of various sidewall 
portions . 

A plurality of any one of the elements 61, 62, 63, 64, 65 
10 or any suitable similar elements are interconnected by a 
joining means comprising an interconnecting and possibly 
reinforcing mesh material extending between adjacent 
paving elements of a paving assembly. By virtue of the 
arrangement of paving elements and joining mesh a paving 
15 assembly is readily formed, handled, and used. A paving 
assembly thus formed may be readily coiled into a roll and 
cut to any desired size and shape. 

Referring to Figs. 20 to 22, there is illustrated a 
further paving assembly 80 according to the invention 

20 which is similar to the assembly of Figs. 1 to 4 and like 
parts are assigned the same reference numerals. In this 
case there are no frangible webs or links and the 
interstices 11 are filled with sand or mortar. A similar 
paving assembly 85 is illustrated in Figs. 23 to 25 and 

25 like parts are again assigned the same reference numerals. 

In this case the angles of the upper and lower sidewall 
portions 8,10 are larger for improved bedding-in and 
decreased weight . 

Referring to Fig. 26, another paving assembly 90 is 
30 illustrated. In this case adjacent paving elements 2 butt 
together and the elements 2 are shaped to define 
interstices or gaps 79 for receiving bedding sand or the 
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like which fills the interstices 7 9 between the paving 
elements 2, in use. 

Referring to Figs. 27 to 28 there is illustrated part of 
another paving assembly 100 according to the invention 
5 which consists of a plurality of paving elements 101 also 
according to the invention. Each paving element 101 is in 
this case of generally rectilinear shape and adjacent 
elements 101 are linked, when manufactured, by frangible 
links or webs 102 which are integrally formed with the 
10 paving elements 101. The links 102 in this case are 
formed with V-shaped fault lines 103 along which the links 
102 may be broken to form link parts 105 having mating 
surfaces 106 which, when interengaged f in use, with 
corresponding mating surfaces 106 of the link part 105 of 
15 another paving element 101 form a very effective 
mechanical interlock. The interlock substantially 

prevents relative vertical movement between adjacent 
paving elements 101, in use. 

In the case of the paving of Figs. 27 to 28 there is not 
20 necessarily any interconnecting joining mesh. 

The paving elements may be formed with links during 
manufacture and subsequently the links severed along the 
fault lines to be re-assembled by a user. It will of 
course be appreciated that the paving elements may be of 
25 any desired shape and configuration. Similarly, the links 
may be positioned in any desired location and may be of 
any desired shape and configuration. 
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CLAIMS 



1. 



5 



10 

2. 

3. 

15 



4. 



20 5. 



6. 

25 



A paving assembly for paving an area comprising : - 

a plurality of paving elements, each element 
having an upper face, a lower face and sidewall 
means extending between the upper and lower faces ; 
and 

a joining mesh extending between at least groups 
of adjacent paving elements; 

the joining mesh extending between the elements 
intermediate the upper and lower faces thereof . 

A paving assembly as claimed in any preceding claim 
including frangible link means between adjacent 
paving elements . 

A paving assembly as claimed in claim 2 wherein the 
link means is integrally formed with the paving 
elements . 

A paving assembly as claimed in claim 2 or 3 wherein 
the link means includes fault means along which the 
link means may be broken. 

A paving assembly as claimed in any preceding claim 
wherein the sidewall means includes an inwardly 
converging lower sidewall portion for bedding in a 
paving-receiving bed . 

A paving assembly as claimed in any preceding claim 
wherein the sidewall means includes an upper portion 
adjacent to the upper face of the paving element. 
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A paving assembly as claimed in claim 6 wherein the 
upper sidewall portion diverges outwardly from the 
upper face of the paving element. 

A paving assembly as claimed in claim 6 or 7 wherein 
the joining mesh is located substantially at a 
transition between the upper and lower portions of 
the sidewall means . 

A paving assembly claimed in any preceding claim 
wherein the joining mesh comprises a plurality of 
intersecting longitudinal and transverse joining 
mesh elements . 

A paving assembly as claimed in any preceding claim 
wherein the joining mesh is at least partially 
flexible to permit restricted relative movement 
between the paving elements during paving. 

A paving assembly as claimed in any preceding claim 
wherein the joining mesh is of a plastics material. 

A paving assembly as claimed in any preceding claim 
wherein the paving elements are of a settable 
material . 

A paving assembly as claimed in any preceding claim 
wherein the paving elements are of a cementitious 
material . 

A paving assembly as claimed in any preceding claim 
wherein each paving element is substantially 
rectilinear in transverse cros s -section . 
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15. A paving assembly substantially as hereinbefore 
described with reference to the accompanying 
drawings . 

16. A method of forming a paving assembly as claimed in 
5 any of claims 1 to 15 comprising the steps of : - 

filling a mould box with a mould-forming material; 

inserting a first former tool into the mould- 
forming material to form a grid of lower paving 
element shapes ; 

10 laying a joining mesh across the lower paving 

element grid ; 

pouring settable material into the grid to a level 
above the joining mesh; 

prior to setting, inserting a second former tool 
15 into the settable material to form the upper 

portion of the paving elements ; and 

when set, discharging the paving assembly thus 
formed from the mould box. 

17. A method as claimed in claim 16 wherein the mould- 
20 forming material comprises sand. 

18. A method of forming a paving assembly as claimed in 
any preceding claim comprising the steps of:- 

moulding a first lower part of a plurality of 
paving elements in a mould; 
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laying a joining mesh at least between adjacent 
paving elements ; and 

moulding a second upper part of the paving 
elements over the joining means and the lower part 
5 of the paving elements to form, when set, a paving 

assembly comprising a plurality of paving elements 
interconnected by joining mesh. 

19. A method of forming a paving assembly substantially 
as hereinbefore described with reference to the 

10 accompanying drawings. 

20. A paving assembly whenever formed using a method as 
claimed in any of claims 16 to 19. 

21. A paving assembly for paving an area comprising :- 

a plurality of paving elements ; and 

15 frangible link means between adjacent paving 

elements . 

22. A paving assembly as claimed in claim 21 wherein the 
link means is integrally formed with the paving 
elements . 

20 23. A paving assembly as claimed in claim 21 or 22 
wherein the link means includes fault means along 
which the link means may be broken. 

24. A paving assembly as claimed in any of claims 21 to 
23 wherein the paving elements are of a settable 
25 material. 
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25. A paving assembly as claimed in any of claims 21 to 
24 wherein the paving elements are of a cementitious 
material . 

26. A paving assembly as claimed in any of claims 21 to 
5 25 wherein each paving element is substantially 

rectilinear in transverse cross-section. 

27 . A paving assembly substantially as hereinbefore 
described with reference to Figs. 27 to 29 of the 
accompanying drawings . 

10 28. A paving element of the assembly of any of claims 21 
to 27. 
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